variety of animal species and human beings. 1, 4, 9 In the majority of human cases, there is a history of contact with infected sheep, goats, or cattle. 1. 2, 4, 6, 7, 9 In livestock species, the disease is often inapparent. Clinical signs 2 ,4 ,6 ,9 are infrequent but include abortion in sheep and goats. 1,2,4-7,10,1 I In spite of its highly contagious and zoonotic potential, there are few reports describing the pathology and diagnosis of Coxiella abortion in livestock. 2, 4, 5, 7 , I I This report summarizes the pathologic findings and various means used in the diagnosis of Coxiella burnetii abortion.
In a 3-week period, three does out of nine in a small, northern California dairy goat flock experienced three abortions or neonatal deaths (doe Nos. 1, 4, 9) . One placenta from doe NO.4 and her twin kids that died neonatally were submitted to the diagnostic lab. Gross lesions included variably thickened, pale, dull, grey areas at the edge of placental cotyledons and on the adjacent intercotyledonary areas. The cadavers had little postmortem decomposition. Air was trapped in the lungs, and large, congested livers. Large numbers of fine, rod-shaped, Gimenez positive organisms were seen on placental smears. Fluorescent antibody tests of impression smears were negative for Chlamydia, using a monoclonal conjugate (California Integrated Diagnostics, Berkeley, CA). Bacterial cultures of liver, lung, and abomasal fluid for aerobic bacteria, Campylobacter, Brucella, and Chlamydial cultures of organ pools were all negative. Precolostral serum from both kids had less than 10 mg/dl of total immunoglobulins. There were no precolostral antibody titers to Bluetongue (AGIO), Border Disease (SYN), Toxoplasma (Latex agglutination), and five serovars of Leptospira (MAT). A tentative diagnosis ofC burnetii abortion was made. Blood samples were taken from several does for serologic titers to Chlamydia and C burnetii (National Veterinary Services Laboratories, Ames, IA 50010). Two does (Nos. 7, 9) had a four-fold increase in antibody titer to C burnetii between acute and convalescent samples indicating recent infection. Single antibody titers of I : 20 or higher in six additional does (Nos. I, 2, 4-6, 8) indicated exposure to C burnetii.
Placental and fetal tissues were fixed in 10% neutral buffered formalin and processed routinely for histologic examination. Tissue sections were also stained with Gimenez, Giemsa, Kinyoun's modified acid-fast, Brown and Brenn, Steiner's silver, and periodic acid-Schiff stains.
Microscopically, placental trophoblasts along the base of cotyledonary villi, and intercotyledonary chorion were distended with small, basophilic, intracytoplasmic organisms (Figs. I, 2). These organisms stained positively with Gimenez and modified acid-fast stains and did not stain with Gram, Steiner's and periodic acid-Schiff stains. In the intercotyle- . Swollen, intact trophoblasts (t) have expanded granular-appearing cytoplasm that is filled with Coxiella organisms. Towards the surface of the cotyledonary villus, there is extensive necrosis and loss of trophoblastic lining cells (arrowheads). There is a very light interstitial leukocytic infiltrate. HE. Bar = I00~m. donary placenta there were multiple foci of cellular necrosis with dense, pleocellular leukocytic infiltrates along both the chorionic and allantoic surfaces ( Fig. I) . Throughout the placenta there was a multifocal vasculitis ( Fig. 3 ). There were similar histopathologic changes in other tissues from both kids, consisting ofsmall, granulomatous foci in the liver (Fig. 4) and diffuse pulmonary interstitial mononuclear inflammatory cell infiltrates with focal prominent perivascular cuffing of larger vessels (Fig. 5 ). Coxiella-like organisms were found with special stains only in the placenta.
Thin sections of formalin-fixed placenta were post-fixed in a modified Karnovsky's fixative, 1.5% osmium tetroxide, stained en bloc with uranyl acetate, and processed for transmission electron microscopy. Large numbers of pleomorphic coccoid-to rod-shaped organisms with the ultrastructural morphology of C. burnetii' were found in the cytoplasm of trophoblasts (Figs. 6, 7).
Placenta was sent to the Animal Disease Diagnostic Laboratory, South Dakota State University (Brookings, SD) where C. burnetii was identified by direct fluorescent antibody tests. Placenta was also processed and serially passed in eggs,10 with resultant embryo death at 2 to 8 days post-inoculation. Pleomorphic rod-shaped organisms were seen on Gimenezstained yolk sac impressions. Intraperitoneal guinea pig inoculation of embryo homogenates resulted in a seroconversion (titers increased from < I : 8 to 2' I : 256) to Coxiella burnetii 45 days post-inoculation.
While isolation of C. burnetii is the ideal means for diagnosis of the disease, it is usually not feasible due to the contagious and zoonotic potential of the organism. The US Department of Health and Human Services recommends biosafety level 3 procedures when handling this organism." Very few diagnostic laboratories are willing to handle such organisms; however, a rapid presumptive diagnosis of C. burnetii infection is possible. Differential, etiologic agents causing placentitis associated with intratrophoblastic organisms include Brucella, Campylobaeter, and Chlamydia. Of these organisms, only C. burnetii and Chlamydia stain positively on Gimenez or modified acid-fast stained impression smears of placenta. The morphology of the intracytoplasmic organisms on Gimenez-stained placental impression smears should differentiate C. burnetii from Chlamydia. C. burnetii appear as pleomorphic, or thin, rod-shaped structures,' while chlamydial elementary bodies are uniformly small and round. Specific antisera against C. burnetii for fluorescent antibody or immunohistochemical tests are not commercially available; however, direct fluorescent antibody tests of placental impression smears, using a monoclonal conjugate against Chlamydia psittaci, or chlamydial culture, would rule out chlamydial abortion. Serologic and electron microscopic examinations can also aid in making a presumptive diagnosis, but they require several days or weeks for results.
In contrast to previous reports,2,4,5,11 there was only scant exudate visible grossly on the placenta in this case. Additionally, while vasculitis has not been a significant feature of the placentitis in most previously reported cases,>,4",11 there was a significant placental vasculitis in this case (Fig. 3) .
While an etiologic diagnosis was made only from the placenta, the granulomatous hepatitis, and nonsuppurative interstitial pneumonia (Figs. 4, 5) seen in both kids were rather unique in character and may be useful in considering differential causes for abortion. Zeman et al. II and Palmer et al. ' have observed similar hepatic changes in C. burnetii infected ovine and caprine fetuses.
C. burnetii is a contagious, zoonotic organism that can be a significant cause of abortion in small ruminant herds. 1.4-7,9,1 I Concern for zoonotic spread limits diagnostic procedures available for diagnosis of the disease. Nonetheless, a reasonably accurate, albeit presumptive diagnosis, can be reached when Gimenez stains of placental impression smears are coupled with procedures to rule out chlamydiosis, Fig. 3 . Placental artery; near-term caprine fetus. There is a non suppurative vasculitis characterized by mononuclear inflammatory cell infiltrates within the tunica intima and media. The endothelium is hyperplastic. HE. Bar = 100 /-Lm. Fig. 4 . Liver; caprine neonate. There is extensive extramedullary hematopoiesis (e) and a focal granuloma (arrowheads) containing one or more multinucleate giant cells. HE. Bar = 100 /-Lm. Fig. 5 . Lung; caprine neonate. A diffuse infiltrate of mononuclear cells is present within the interstitial alveolar septa. These infiltrates are most prominent around a venule (arrowhead). HE. Bar = 100 /-Lm. Fig. 6 . Electron micrograph. Placenta; caprine fetus. Small cell variants of Coxiella burnetii lie within trophoblastic cytoplasm. Granular, electron dense cytoplasm surrounds a central (n) or eccentrically located nucleoid. Inner (arrow) and outer (arrowheads) trilaminar cell membranes are infrequently separated by small peri plasmic spaces in one organism (*). One rod-shaped organism (lower right) has a central constriction and is dividing. Bar = 0.2 /-Lm. Fig. 7 . Electron micrograph. Placenta; caprine fetus. Large cell variants of Coxiella burnetii lie within trophoblastic cytoplasm. They have central to eccentric nucleoids (n) and more abundant, dispersed cytoplasm than the small cell variants. The inner (arrow) and outer (arrowhead) cell membranes are often separated by a periplasmic space. Bar = 0.2 /-Lm. Renal papillary necrosis is necrosis of the inner medulla of the kidney. The stages ofrenal papillary necrosis are classified as early, intermediate, and total.' Early renal papillary necrosis is characterized by a patchy necrosis of interstitial cells, thin limbs of Henle and vasa recta, and mild expansion of the interstitium of the inner medulla by edema fluid. Intermediate renal papillary necrosis is characterized by more expansive patches of necrosis throughout the renal papilla with sparing of the collecting ducts. Total renal papillary necrosis is characterized by coagulative necrosis of all elements of the renal papilla.'
Renal Papillary Necrosis in Two Domestic Cats and a Tiger
Total renal papillary necrosis has been reported in domestic cats associated with amyloid deposition within the interstitium of the renal medulla.J-' in Siberian tigers? with severe dehydration, in the horse-s after phenylbutazone therapy, and in the dog," after heavy metal and NSAID toxicosis. In human beings, renal papillary necrosis is associated with diabetes mellitus, chronic pyelonephritis, urinary tract obstruction, sickle cell hemoglobinopathy and long-term, excessive use of analgesics and nonsteroidal anti-inflammatory drugs (NSAID).5
Renal papillary necrosis without concurrent renal amyloidosis or associated with NSAID use has not been reported in the cat. In this paper we report three cases ofrenal papillary necrosis without associated renal amyloidosis. In two ofthese cases, the cat (case No.2) and tiger (case No.3) received a single dose of an NSAID.
A biopsy sample of kidney from a 15-year-old, spayed female domestic shorthair cat (case No. I) with a history of anorexia, dehydration, and depression was examined.
The cat was azotemic, had a serum creatinine concentration of 2.1 mg/dl and was euthanatized after failing to respond to a week-long treatment with fluids, antibiotics and vitamins. At necropsy, the distal tip ofthe renal papilla (medullary crest) from the submitted kidney was markedly pale.
Case No.2 was an 18-year-old female domestic shorthair cat that had a sudden onset ofhind limb paralysis. Cardiomyopathy and thromboembolism of the abdominal aorta were diagnosed.
The cat was treated perorally with 81 mg of aspirin on day 1 and received subcutaneous injections of 0.66 mg of acepromazine every 8 hours on days 1 and 2. Supportive measures included intravenous injections of lactated Ringer's solution and vitamin supplements.
Serial urinalysis disclosed persistant proteinuria, hematuria, transient glucosuria, and granular casts, indicative of tubular damage, on the second and third day after admission. Urine specific gravity was persistently concentrated (1.032). Blood urea nitrogen was persistently mildly elevated (38 mg/ dl).
The cat died on the third day after admission. Necropsy findings included a thrombus in the descending aorta at the level of the iliac bifurcation, a 2 x 3 x 2-cm, white cavitated mass in the right diaphragmatic lobe of the lung, and severe
